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and among the alternative treatments probiotics have been proposed as a useful adjunct. (7) (8) (9) Augmentation of the eradication rate by probiotics was usually the focus of earlier studies, and the immunomodulatory effects of probiotics have been widely explored. (10, 11) Conjugated linoleic acids (CLA) refer to a group of positional and geometric isomers of linoleic acids (LA) with conjugated double bonds. (12) CLA is mainly found in dairy products and meat, and several strains of probiotic bacteria, such as Lactobacillus species, are capable of converting LA to CLA. (12, 13) CLA has been known to have multiple biological effects attracting considerable attention, such as anti-carcinogenic, anti-atherogenic and anti-diabetogenic properties, (12) and there have been several reports regarding the immunomodulatory effect of CLA in various areas. (14) (15) (16) However, the effects of CLA on H. pylori infection in gastric pathogenesis have been rarely investigated.
The addition of Lactobacillus species to the triple therapy has been reported to increase the H. pylori eradication rate. 
MATERIALS AND METHODS
Cell culture
Human gastric adenocarcinoma AGS cells (ATCC CRL 1739; obtained from American type culture collection, Bethesda, MD, USA) were cultured in RPMI 1640 media (GIBCO BRL, Gaithersburg, MD, USA), supplemented with 10% fetal bovine serum, 100 unit/ml penicillin and 100 μg/ml streptomycin in a humidified environment at 37 °C in 5% CO 2 .
H. pylori strain
H. pylori strain G69a (CagA The human ACTB (beta-actin gene, NM_001101) was used as an endogenous reference to control for expression independent sample-to-sample variability.
Relative gene expression was determined from the obtained Ct values using the 2 −ΔΔCt method. (21, 22) All equipments and reagents were purchased from 6 Applied Biosystems and used according to their recommended protocols.
Measurement of IL-8 and TNF-α protein by enzymelinked immunosorbent assay
After co-culture with H. pylori for 24 h, IL-8 in the culture supernatant was assayed by enzyme-linked immunosorbent assay (ELISA). The supernatant was taken after centrifugation at 13,000 rpm for 10 min to remove any contaminants. IL-8 and TNF-α were quantified using commercially available kits (R&D systems, Minneapolis, MN, USA) according to the instructions provided by the manufacturers.
Statistical analyses
The level of mRNA was expressed as fold changes (mean±SEM) relative to the uninfected control group. The level of protein was expressed as pg/ml (mean±SEM). Mann-Whitney U-test was used for the comparison between two groups. A P value of less than 0.05 was considered significant.
7
RESULTS
The amounts of CLA in culture supernatants
After the co-incubation of each Lactobacillus species with LA, the concentration of CLA in CM was measured by gas chromatography (see Table   1 ). Both concentrations of CLA in CM produced by L. acidophilus and L.
plantarum were similar. CLA was not detected in CM produced by L. zeae, which was used as a negative control. 1 ). To appropriately compare the suppressive effects of CLA and CM, CLA20
was chosen for the next experiments. (Fig. 2) . showed better suppression than CLA20, there was no statistical significance ( Fig. 3) . 
IL-8 and TNF-α mRNA expressions after pretreatment with medium not containing CLA in the H. pylori-infected
AGS cells
The expressions of IL-8 and TNF-α mRNA were evaluated after pretreatment with CM produced by L. zeae, which did not produce CLA from LA. In addition, the measurements were also performed with CM produced by the three Lactobacillus species without co-incubation with LA (see Table 2 ).
After H. pylori stimulation, the increase of IL-8 mRNA expression was not suppressed by pretreatment with CM which had been produced by each pylori-stimulated AGS cells (see Table 2 ). Lactobacillus species were used in several studies exploring the immunomodulatory interference of probiotics with H. pylori. (37, 38) These findings may lead to the possibility of novel molecular mechanism beyond probiotic bacteria itself, although the acid production by Lactobacillus seems to be the most relevant mechanism of anti-H. pylori effects. (10) CLA, a natural product of probiotics, has been widely researched in the literatures (17, (39) (40) (41) and is well known to be produced by Lactobacillus species. (17, 42) The most abundant isomers in nature are c9,t11 and t10,c12. (41, 43) c9,t11 is mainly responsible for anti-carcinogenic effects, while t10,c12 is associated with decrease in body fat and has anti- The CLA amounts in CM produced by Lactobacilli were lower than that reported in the previous literatures (45-48) (see Table 1 although there is no statistical significance from the control group without pretreatment (Fig. 1) . This tendency was also observed in the measurement of TNF-α mRNA expression (Fig. 2) . Moreover, it was revealed that all the different CLA concentration groups stimulated iNOS mRNA expression before H. pylori infection, in contrast to the suppressive effects of CM groups
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( Fig. 5) . The discordance could be explained by the pro-inflammatory property of CLA, which has been suggested in several studies. (16, 41, 43, 50) Reynolds Generally, the anti-inflammatory property of CLA is more convincing in the literatures, (16, 41, 43, 50) but the adjustment of the concentration and/or isomeric mixture ratio of CLA could be more important for anti-inflammatory and anti-carcinogenic properties.
In conclusion, the present study demonstrated that CLA-containing CM produced by L. plantarum and L. acidophilus suppressed the multiple mediators induced by H. pylori. CLA provide a molecular mechanism associated with anti-inflammatory and anti-carcinogenic effects of probiotics in the gastric H. pylori infection. A further issue is how the effects of CLA influence the pathogenesis of H. pylori in human or animal model.
